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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and apparatus for 
accurately aligning and/or leveling a substrate in an immersion 
lithography apparatus. 

SOLUTION: A map of the surface of a substrate is formed at a 
measurement station. Then the substrate W is moved to the place of 
which space between a projection lens and the substrate is filled with 
liquid. Subsequently, the substrate is aligned with, for example, a 
transmission image sensor to expose exactly according to the map 
formed previously. In this way, the mapping is never carried out under 
an environment of liquid. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A radiation system which supplies a projection radiation beam, 

The supporting structure which supports a patterning means which works so that this projection beam may 
be patterned according to a desired pattern, 
A board table holding a substrate, 

A projection system which projects a beam patterned on a target portion of a substrate, 

A fluid supply system which fills up space between a final stage element of said projection system, and said 

substrate with a fluid, 

A system of measurement which measures a position of a point on said substrate 
It is a ******** lithography projection apparatus, 

It was constituted so that a position of a point on said substrate might be measured without said system of 
measurement passing said fluid of said fluid supply system. 
A lithography projection apparatus. 
[Claim 2] 
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The lithography projection apparatus according to claim 1 with which said system of measurement is 
provided with an alignment system which measures a position of two or more alignment marks on said 
substrate. 
[Claim 3] 

The lithography projection apparatus according to claim 1 or 2 which said board table has a reference part 
and measures a position of said reference part without said system of measurement passing said fluid of 
said supply system. 
[Claim 4] 

The lithography projection apparatus according to claim 3 with which said system of measurement 
measures a position of two or more of said alignment marks on said substrate to said standard on said board 
table. 
[Claim 5] 

A lithography projection apparatus given in any 1 paragraph from Claim 1 to 4 which said system of 
measurement equipped with a leveling degree sensor which measures height of a point on said substrate, 
and/or inclination. 
[Claim 6] 

It has an exposure station and another measuring station which can expose said substrate, A lithography 
projection apparatus given in any 1 paragraph from Claim 1 to 5 with said board table movable between said 
exposure station and said measuring station in which said system of measurement is provided in said 
measuring station. 
[Claim 7] 

The lithography projection apparatus according to claim 6 with each board table movable between an 
exposure station and a measuring station which has two or more board tables. 
[Claim 8] 

A lithography projection apparatus given in any 1 paragraph from Claim 1 to 7 in which said reference part is 
a penetration image sensor. 
[Claim 9] 

It is a device manufacturing method, 

A step which prepares a substrate selectively covered in a layer of admiration radiation material at least on 
a board table which has a reference mark, 

A step which measures a position of a point on said substrate using a measurement beam projected from a 
system of measurement, 

A step which supplies a projection radiation beam using a radiation system, 

A step filled up with space between final stage elements of a projection system which supplied a fluid and 
was used at a substrate and said projection step, 

A step which uses a patterning means and gives a pattern to a projection beam in the section, 

A step which projects a radiation beam patterned on a target portion of a layer of admiration radiation 

material 

An implication, 

Said measurement beam is not projected via said fluid, 
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A device manufacturing method. 
[Claim 10] 

The device manufacturing method according to claim 9 including that a step which measures a position 
measures a position of an alignment mark on said substrate. 
[Claim 11] 

The device manufacturing method according to claim 9 or 10 including that a step which measures a 
position measures height of a point on said substrate, and/or inclination. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention, 

The radiation system which supplies a projection radiation beam, 

The supporting structure which supports the patterning means which works so that this projection beam 
may be patterned according to a desired pattern, 
The board table holding a substrate, 

The projection system which projects the beam patterned on the target portion of a substrate, 

The fluid supply system which fills up the space between the final stage element of said projection system, 

and said substrate with a fluid, 

The system of measurement which measures the position of the point on said substrate 
It is related with a ******** lithography projection apparatus. 
[Background of the Invention] 
[0002] 

The term "patterning means" used on these Descriptions should be extensively interpreted as what calls 
the means which can be used in order to give the incident radiation line beam which has the section 
patterned corresponding to the pattern which should be generated by the target portion of a substrate. The 
term "light bulb" can be too used in this context. Generally, the above-mentioned pattern corresponds to 
the specific stratum functionale in the device generated by target portions, such as an integrated circuit or 
other devices (refer to following). Such a patterning means contains the following. 

Mask. The concept of a mask is publicly known at lithography, and this includes mask types, such as a binary 
shift phase shift, an attenuation phase shift mask type, and various hybrid mask types. By arranging such a 
mask in a radiation beam, the radiation projected on a mask is made penetrate selectively (in the case of a 
penetrable mask) or reflected according to the pattern on a mask (in the case of a reflexibility mask). In the 
case of a mask, generally, base material structure is a mask table. 

It becomes possible to hold a mask in the position of the request in an incident radiation line beam certainly 
by this, and if necessary, it can move to a beam. 
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Programmable mirror array. An example of such a device is a matrix addressable field which has a 
viscoelasticity control layer and a reflector. The basic principle supporting such a device is that incident 
light reflects as the diffracted light in the addressing domain of a reflector (for example), and incident light 
reflects as the non-diffracted light in the field which is not addressed on the other hand. A suitable filter is 
used, filter removal of the above-mentioned non-diffracted light is carried out from a reflective beam, it is 
possible to leave only the diffracted light back and a beam is patterned by this method according to the 
addressing pattern of a matrix addressing good Noh mask. In the example of 1 substitution of a 
programmable mirror array, the matrix array which consists of two or more minute mirrors is used. Each 
minute mirrors can be leaned to an axis, respectively by impressing a suitable local electric field or using a 
piezo-electric operating means. After all, matrix addressing is possible also for this mirror, and, as a result, 
the addressed mirror reflects it in the different direction from the mirror which is not having the incident 
radiation beam addressed. Thus, the reflected beam is patterned according to the addressing pattern of a 
matrix addressable mirror. Required matrix addressing can be performed using a suitable electronic means. 
In the both sides of the above-mentioned example, the patterning means can have one or more plug rum 
possible mirror arrays. The further information about such a mirror array can be acquired, for example from 
PCT patent application W098/[ United States patents US5296891 and US5523193 and ] 38597, and 
WO98/33096, and these are included in this Description as reference. In the case of a programmable mirror 
array, the above-mentioned base material structure can be embodied as immobilization, the frame made 
movable, or a table if needed. 

Programmable LCD array. The example of such a structure is shown in United States patent US5229872. 
This patent is included in this Description as reference. 

As mentioned above, the base material structure in this case can be embodied as immobilization, the frame 
made movable, or a table if needed. 

In order to simplify the talk, in the remainder of this document, especially the example that contains a mask 
and a mask table under a certain kind of setting out is applicable, but the general principle considered in 
such an example should be understood in the more extensive context of the patterning method previously 
shown on these Descriptions. 
[0003] 

A lithography projection apparatus can be used by manufacture of an integrated circuit (IC), for example. In 
such a case, the patterning means can generate the circuit pattern corresponding to each layer of IC. This 
pattern can carry out image formation on the target (for example, it has one or more dies) portion on the 
substrates (a silicon wafer, LCD, a mask, etc.) covered with the admiration radiation material (resist) layer. 
Generally, one wafer will contain the whole network which consists of two or more contiguity target portions 
continuously irradiated via a projection system by 1 time per every **. In the present device, although 
patterning with the mask on a mask table is used, distinction is made between two different machinery 
forms. In the lithography device of one form, as for each target portion, therefore, an exposure is performed 
for exposing the whole mask pattern on a target portion in 1 time of distance (one go), and such a device is 
usually called a wafer stepper. Usually, in the alternative device called a step and scan device, the exposure 
to each target portion is performed by scanning a mask gradually under the projection beam of a given 
reference direction (scanning direction), and scanning a board table to parallel or anti-parallel to this 
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direction simultaneously. Generally, since this projection system has the magnification M (in general <1), the 
speed V which scans a board table becomes what multiplied the speed which scans a mask table by the 
magnification M. The further information about the lithography device explained in this part is acquired, for 
example from US6046792, and this is included in this Description as reference. 
[0004] 

In the manufacturing process using a lithography projection apparatus, image formation of the pattern (for 
example, inside of a mask) is carried out on the substrate selectively covered with the layer of admiration 
radiation material (resist) at least. A substrate passes through various procedures, such as priming, resist, 
and software bake, before an image formation step. A substrate will pass through other procedures, such as 
measurement/inspection of post exposure bake (post-exposure bake:PEB), development, postbake, and an 
image formation feature, after exposure. The arrangement of this procedure is used as foundations for 
carrying out pattern NINGU of each layer of a device, for example, IC. Subsequently, such a patterned layer 
will pass through various processes, such as etching, an ion implantation (doping), metallization, oxidation, 
and chemical machinery polish. In order to finish each layer, expected [ of these all ] is carried out. When 
two or more layers are required, it is necessary to repeat what changed the whole procedure or it to new 
each class. The array of a device will appear on a substrate (wafer) eventually. Subsequently, techniques, 
such as dicing or sewing, dissociate from each other, and a device can be mounted in a career, after each 
device has subsequently connected with a pin etc. The further information about such a process, For 
example, "Microchip Fabrication : A Practical Guide to Semiconductor Processing", It can obtain from Third 
Edition, Peter van Zant work, McGraw Hill Publishing Co., 1 997, and the books that become 
ISBN0-07-067250-4, and this is included in this Description as reference. 
[0005] 

Although it is the purpose of simplifying the talk and a projection system will be called this "lens" or 
subsequent ones, this term should be interpreted as including widely the projection system various type 
which contains dioptrics apparatus, catoptric light study apparatus, and a catadioptric system (catadioptric 
system), for example. A radiation system will also include the component which operates by these design 
types that point to it, form or control a projection radiation beam of either. Such a component will also be 
hereafter called a "lens" collectively or unicentric. The thing of the type which is two or more pieces and 
which a board table (and/or, two or more mask tables) has may be sufficient as a lithography device. With 
such a "two or more stage (multiple stage)" device, it is usable in parallel in an additional table, or it is 
possible after execution of the preparation step on one piece or two or more tables has used other one 
piece or two or more tables for exposure. The lithography device of the dual stage is indicated, for example 
to US5969441, and WO98/40791. 
This is included in this Description as reference. 

[0006] 

In the lithography industry, in order to manufacture a much more complicated integrated circuit, it has 
ceased and tried so that the feature size on silicon may be reduced. Feature size is restricted by the 
diffraction effect. Namely, resolution of the specific system of the numerical aperture NA using the 
wavelength lambda, 
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[0007] 
[Equation 1] 



It is come out and given and k is a coefficient (pre-factor). The numerical aperture NA is equal to n-sintheta, 

however n is a refractive index of the quality of permeated material. 

[0008] 

Therefore, in order to reduce resolution, wavelength may be made small or a numerical aperture may be 
raised. A substrate is dipped in a fluid with a comparatively high refractive index, for example, water, and 
being filled up with the space between the final stage element of a projection system and a substrate is 
proposed. Although it is in the ability of the feature in this case to carry out image formation of the smaller 
feature, that is because the wavelength of exposure radiation becomes short in a fluid. (It may consider that 
the effect of the fluid raised the number NA of effective apertures of the system.) 
[0009] 

However, a substrate or a substrate, and a board table are dipped in the tub of a fluid (for example, please 
refer to US4509852.). Saying that, as for this, the whole is included in this Description as reference means 
that there are a lot of fluids which need to be accelerated during scan exposure. By this, addition of a motor 
or a more powerful motor is needed, and the unexpected result which is not desirable may be caused. 
[0010] 

One of the proposed solution is supplying a fluid to the local domain between the final stage element of a 
projection system, and a substrate with a fluid distribution system (the substrate has bigger surface area in 
general than the final stage element of a projection system). One method proposed in order to prepare this 
is indicated by WO99/49504. 

As for this, the whole is included in this Description as reference. 

As shown in drawing 4 and drawing 5 , via at least one entrance IN, preferably, a fluid is supplied on a 
substrate in accordance with the move direction of the substrate to a final stage element, and after passing 
the lower part of a projection system, it is removed via at least one exit OUT. That is, if a substrate is 
scanned in the lower part of a final stage element in the direction of -X, a fluid will be supplied by the +X 
side of a final stage element, and will be sampled by the -X side. In the composition roughly shown by 
drawing 4 , a fluid is supplied via the entrance IN and drawn out via the exit OUT connected to the low 
pressure source from the another side side of a final stage element. Although a fluid is supplied in 
accordance with the move direction of the substrate to a final stage element in illustration of drawing 4 , this 
is not necessarily indispensable. Although it is possible to arrange the entrance and exit of various number 
in various directions around a final stage element, in an example illustrated to drawing 5 , four groups which 
consist of entrances and exits of the both sides are provided in the rule pattern of the final stage element 
circumference which forms the liquid retaining part (reservoir) of a fluid. 
[0011] 

However, immersion lithography (immersion lithography) is developing art, and many problems remain on the 
occasion of actual application. Especially this patent application is related with alignment and equalization of 
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a substrate. In conventional technology, alignment and equalization are performed in the state where a 
substrate is in the view of a projection system (namely, exposure station). However, on the liquid retaining 
circles of the fluid for immersion, and the outskirts of it, there tends to be no space which can use an 
alignment apparatus or a leveling degree measuring device so much, actual application tends to become 
complicated, or accuracy may be spoiled. When a fluid exists near alignment and the leveling degree 
measuring device, the performance of this device may fall. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0012] 

One purpose of this invention is to align a substrate correctly within an immersion lithography device, and to 
provide/or the method of equalizing correctly, and a device. 
[Means for Solving the Problem] 
[0013] 

These purpose and other purposes are realized by lithography device specified in a paragraph of the 
beginning according to this invention, and a system of measurement is constituted so that a position of a 
point on said substrate may be measured without this device passing said fluid of said fluid supply system. 
Therefore, a position of a point on a substrate is measured in the state where a fluid does not exist in the 
exterior of an immersion system. It may measure as an exception method, sinking a target part of a 
substrate into a fluid, namely, may measure via what has a fluid not the same even if it is a fluid supplied 
from this fluid supply system filled up with space between a final stage element of a projection system, and 
a substrate. Therefore, a position of a point on a substrate is measured in the state where a fluid is between 
a system of measurement and a substrate, Subsequently, after removing this fluid, a substrate (and board 
table) is moved to a focus of a projection system, a fluid is supplied from a fluid supply system in advance of 
execution of exposure here, and it is filled up with space between a final stage element of a projection 
system, and a substrate. The 2nd fluid supply system may be arranged near the system of measurement. 
[0014] 

I hear that a flow becomes good in a fluid liquid retaining part, and there is one advantage of this invention, 
a system of measurement does not exist in these liquid retaining circles near the projection system, or the 
surroundings of it, but it is because performance of a system of measurement does not fall by existence of 
a fluid. Although a state where a flow is smooth is preferred in a fluid liquid retaining part, this is because 
change in a device which causes a coarse edge is lost. A system of measurement which is not specially 
constituted in immersion lithography can be used using this method, without performing complicated 
reconstruction. I hear that the further advantage of this system of measurement can include easily and 
mechanically arbitrary improvement to a measurement system currently used except the immersion 
lithography field in an immersion system, and there is. 
[0015] 

The above-mentioned system of measurement is provided with an alignment system which measures a 
position (x, y, and the Rz direction) of two or more alignment marks on said substrate preferably. According 
to one working example of this invention, said board table has a reference part and said system of 
measurement measures a position of said reference part, without passing said fluid of said supply system. A 
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position of an alignment mark is measured to said standard on said board table, and it should enable it to 

form a map of an alignment mark to a reference part preferably. 

[0016] 

According to one working example of this invention, a system of measurement is provided with a leveling 
(that is, measurement of z, Rx, and Ry direction is performed) degree sensor which measures height of a 
point on said substrate, and/or inclination. Therefore, although leveling degree measurement of a substrate 
was conventionally performed by "on-the-fly (on-the-fly) one" in an exposure station, it becomes possible 
to carry out on the outside of a fluid liquid retaining part. 
[0017] 

A lithography projection apparatus may have an exposure station and another measuring station which can 
expose said substrate, said system of measurement may be provided in said measuring station, and said 
board table may be movable between said exposure station and said measuring station. It may have two or 
more board tables, and each board table may be movable between an exposure station and a measuring 
station. While one board table is mapped, the 2nd board table can be exposed. Therefore, a throughput of a 
substrate increases, a device becomes more efficient and possession cost (the cost of ownership) is 
improved. 
[0018] 

According to one working example of this invention, said reference part is a penetration image sensor. 
[0019] 

Preferably, said alignment system measures displacement of two linearity rectangular directions, and a 

rotation in a flat surface which the two rectangular directions define. 

[0020] 

According to another mode of this invention, a device manufacturing method is provided and it is this 
method. 

A step which prepares a substrate selectively covered in a layer of admiration radiation material at least on 
a board table which has a reference mark, 

A step which measures a position of a point on said substrate using a measurement beam projected from a 
system of measurement, 

A step which supplies a projection radiation beam using a radiation system, 

A step filled up with space between final stage elements of a projection system which supplied a fluid and 
was used at a substrate and said projection step, 

A step which uses a patterning means and gives a pattern to a projection beam in the section, 

A step which projects a radiation beam patterned on a target portion of a layer of admiration radiation 

material 

Implication, 

Said measurement beam is not projected via said fluid. 
[0021] 

Although presentation of a concrete reference example is performed in this Description about a case where 
the above-mentioned device is used for manufacture of IC according to this invention, he should understand 
clearly that such a device has many other uses. For example, this device can be used for manufacture of 
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integrated optics systems, guidance/detecting patterns of a magnetic area memory, liquid crystal display 
panels, thin film magnetic heads, etc. Although a person skilled in the art will be understood, in the context 
of such an alternative use, it should be thought that a term "reticle", a "wafer", and a "die" are transposed 
to a "mask", a "substrate", and a "target (target) portion" which are more comprehensive terms, 
respectively. 
[0022] 

A term "radiation" and a "beam" are used on these Descriptions as what includes electromagnetic radiation 

of all the kinds containing an ultraviolet-radiation line (for example, thing whose wavelength is 365, 248, 193, 

157, or 126 nm). 

[Example] 

[0023] 

Working example of this invention is only described below for the purpose of illustration with reference to an 

attached schematic diagram side. 

[0024] 

The corresponding reference mark shows corresponding parts among the figure. 
[0025] 

Drawing 1 shows roughly the lithography projection apparatus by specific working example of this invention. 
This device possesses the following. 

The radiation systems Ex and IL which supply the radiation projection beam PB (for example, UV radiation 
line) (in this specific example, this is further provided with radiation source LA) 

1st object table (mask table) MT connected to the 1st positioning means that is provided with the mask 
holder holding mask MA (for example, reticle), and positions a mask correctly to article PL, 
2nd object table (board table) WT connected to the 2nd positioning means that is provided with the 
substrate holder holding the substrate W (for example, silicon wafer by which resist covering was carried 
out), and positions a substrate correctly to article PL — and 

Projection system ("lens") PL for carrying out image formation of the radiation parts of mask MA to the 
target (target) portion C of the substrate W (for example, one or more dies are included) (for example, 
diffraction lens system). 

As shown here, this device is a transmission type (for example, it has a transmission mask) thing. However, 
generally a reflection type (for example, it had the reflecting mask) thing may be sufficient as this device. Or 
the patterning means of other kinds, such as a programmable mirror array shown previously, may be used 
for this device. 
[0026] 

Radiation source LA (for example, laser production or the source of discharge plasma) generates a radiation 
beam. Although this beam is supplied to illuminating-system (irradiation equipment) IL, this is directly good 
in a line, or after passing passage type regulation means, such as the beam expander Ex, for example, it may 
be performed. Irradiation equipment IL may be provided with regulation means AM which sets up the radius 
range of the exterior of the intensity distribution of a beam, and/or an inside (sigma-outer and sigma-inner 
are usually called, respectively). Irradiation equipment IL will usually have other various component parts, 
such as integrator (integrator) IN and beam condensing unit CO. Thus, the beam PB which entered into 
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mask MA has desired homogeneity and intensity distribution in the section. 
[0027] 

Although I would like you to mind about drawing 1 , and radiation source LA may be in the case of a 
lithography projection apparatus (for example, that is often right when it is a mercury lamp like), The 
radiation beam which radiation source LA is separated from the lithography projection apparatus, and was 
generated may be made to draw in this (using a suitable inclination mirror, for example) device. There are 
many latter examples, when radiation source LA is an excimer laser. This invention and its claim include the 
both sides of these examples. 
[0028] 

The beam PB intersects after that mask MA held on mask table MT. After the beam PB passes mask MA, 
projection system PL is passed and, thereby, the beam PB converges on the target portion C of the 
substrate W. Using the 2nd positioning means (and interferometric measurement means IF), board table WT 
is correctly movable so that the various target portions C may be positioned in the course of the beam PB, 
for example. Similarly, after incorporating mask MA from a mask library mechanically, using the 1st 
positioning means, mask MA can be correctly positioned to the course of the beam PB during a scan. 
Generally, although movement of the object tables MT and WT is performed using the module (coarse 
positioning) of a long stroke, and the module (detailed positioning) of a short stroke, these are not specified 
' n drawing 1 . However, in the case of a wafer stepper (to a step and scan device and the contrary), it is also 
good to connect mask table MT to the actuator of a short stroke, or it may fix to an XY plane. 
[0029] 

The device explained here can be used in the following two different modes. 

1. In step mode, mask table MT is fundamentally maintained by the state of rest, and the whole mask image 
is projected on the target portion C in 1 time of distance (one go) (namely, 1 time of flash plate). 
Subsequently, board table WT is shifted to x and/or a y direction, and enables it to irradiate with target 
portion C with the another beam PB. 

2. In scanning mode, although the same procedure is applied fundamentally, differ in that the given target 
portion C is not exposed with 1 time of a "flash plate/' Instead, mask table MT is movable at the speed v in 
a given direction (what is called a "scanning direction", for example, a y direction), and, as a result, the 
projection beam PB comes to scan a mask image top. With this, board table WT moves to a uniform direction 
or a counter direction simultaneously by speed V=Mv, however M is the magnification (usually M= 1/4 or 
1/5) of projection system PL Thus, exposure of the comparatively large target portion C is attained in the 
situation at the sacrifice of resolution. 

[0030] 

' n drawing 2 , board table WT is in a measuring station, and alignment and/or leveling degree measurement 
are performed here. The plate which reference part F1 (reference point: referred to as fiducial) is 
established, and this made penetrate a board table by etching by the pattern corresponding to a standard 
alignment mark can be provided. Under reference part F1, there is a radio active ray sensor known also as a 
penetration image sensor, and it reacts to radiation. In a measuring station, move board table WT, detect 
reference part F1 using an alignment system within the system of measurement 30, subsequently detect the 
alignment mark on the substrate W, and by it. It becomes possible to trace the position (x, y, and the Rz 

11 



direction) of the substrate alignment mark which should be found out. In one working example, the position 

of an alignment mark is measured and determined to a reference part. 

[0031] 

Subsequently, leveling degree measurement of a substrate is performed in a measuring station. In order to 
measure the degree of leveling of a substrate, before being reflected with the substrate W, the equalization 
(discharged from system of measurement 30) beam which passes the 1st lattice can be used. Subsequently, 
the 2nd lattice is arranged at the course of the equalization beam after reflecting with the substrate W. The 
range whose image of the 1st and 2nd lattices corresponds is measured by a leveling degree measuring 
sensor, and is determined by the height of the substrate W, and/or inclination (therefore, z, Rx, and Ry 
coordinates are also determined). Refer to European patent application EP02257251 for the further 
explanation about leveling degree measurement of a substrate. Therefore, the map of a substrate can be 
created using the data obtained from alignment of a substrate and leveling degree measurement of the 
substrate. 
[0032] 

Subsequently, as shown in drawing 3 , substrate WT moves to another exposure station. The liquid supply 
means 18 is established here, a fluid (for example, water) is supplied to the space between projection 
system PL and board table WT, and the fluid liquid retaining part 10 is formed, an uncontacted sealed 
condition (contactless) is formed to a substrate around the image area of projection system PL, as a result, 
a fluid is shut up, and the liquid retaining part 10 fills up the space between a substrate face and the final 
stage element of projection system PL with this example. The sealing member 12 is arranged so that this 
may be surrounded in the lower part of the final stage element of projection system PL, it made the liquid 
retaining part 10 and the boundary, and is provided with the liquid supply means 18. The sealing member 12 
has extended partly above the final stage element of a projection system. 

To the step (step) of a projection system, or the final stage element of a projection system, a ** form is 
carried out closely, for example, it has a circular inner periphery edge in the upper part. 
In a pars basilaris ossis occipitalis, the ** form of this inner periphery edge is closely carried out to the 
shape of an image area. Although this shape is a rectangle, it may not necessarily be so. The buffer part 
(buffer) which a fluid is incorporated into the space the lower part of a projection system and inside the 
sealing member 12, and the height of a fluid rises to the upper part of the final stage element of projection 
system PL, and consists of fluids as a result is formed. 
[0033] 

The sealing gas (gas seal) 16 is formed between the pars basilaris ossis occipitalis of the sealing member 12, 
and the surface of the substrate W, and has shut up the fluid of the liquid retaining part. Although this 
sealing gas is formed, for example by gas, such as air and synthetic air, it is preferably formed with N 2 or 
other inactive gas. 

The gap between the sealing member 12 and a substrate is supplied via the entrance 15 under a pressure, 
and it is drawn out via the exit 14. 

The overpressure power of the gas inlet 15, the degree of vacuum of the 1st exit 14, and the geometrical 
form of a gap are constituted so that a fast air stream for inner which shuts up a fluid may arise. 
[0034] 
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In one working example, the fluid liquid retaining part demarcated by the entrance (plurality is good) IN and 
the exit (plurality is good) OUT as shown in drawing 4 and drawing 5 is applicable similarly. In such a case, it 
is possible to provide the entrance (plurality is good) IN and the exit (plurality is good) OUT as well as an 
exposure station, and to provide a measuring station. 
[0035] 

In order to check the exact position of board table WT in an exposure station, reference part F1 is scanned 
in the three directions through the air image (aerial image) of the alignment mark on mask MA. A maximum 
signal is returned when a reference part is aligned with the image of the alignment mark on a mask in the 
best focal plane (the plane of best focus). Therefore, the position of the part on the substrate W, height, 
and/or inclination are obtained using the map of the substrate W generated in the measuring station. In 
order to pursue movement of board table WT t suitable position measuring devices, such as an 
interferometer beam projected toward the one-or-more side of board table WT, may be used. It is possible 
to arrange the specific point on a board table to the focus of projection system PL, and to expose the target 
portion C of the substrate W. 
[0036] 

After the exposure to the substrate W is completed, this substrate is removed towards the following 
process and a new substrate is arranged on board table WT. The board table which has arranged a new 
substrate is returned to a measuring station, and can repeat processing. 
[0037] 

The removal of a fluid liquid retaining part before board table WT leaves an exposure station, For example, it 
is possible to reduce the pressure of a gas inlet and to carry out by inhaling a fluid according to a vacuum 
system in drawing 2 and the example shown in 3, Or it is possible to suspend to slush a fluid on a substrate 
via the entrance IN in drawing 4 and the example shown in 5, and to carry out by inhaling a fluid by the exit 
OUT. 
[0038] 

In order to check the exact position of board table WT, it may carry out without performing perception of 
the position of the penetration image sensor mentioned above via a fluid, or passing a fluid as an exception 
method, and amendment may be added. 
[0039] 

While according to one working example of this invention providing at least two board tables, having the 
reference part, respectively and one board table's being in a measuring station, another side is located in an 
exposure station. Those board tables are movable between an exposure station and a measuring station. 
[0040] 

Instead of using reference mark F1 and a projection system for aligning a substrate, the measuring method 
of an off-axis (off-axis) can be used. Reference mark F1 can be aligned using other systems near the 
projection system PL As an exception method, what has a right-angled axis to the projection axis of 
another reference part and another system, for example, a projection system, may be used. The further 
explanation about such an off-axis measuring method can be seen by EP-A-0906590. 
[0041] 

As an exception method, probably, it will be possible for it not to be necessary to remove the fluid of the 
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fluid liquid retaining part 10 thoroughly, and to only be re-filled up if needed, when a board table is above a 
projection system (that is, the upper and lower sides of the projection system are reverse compared with 
drawing 1 ). 
[0042] 

A separate measuring station is not provided in the detection system by another working example. Although 
detection and measurement of an alignment mark are performed in an exposure station, the fluid of the 
liquid retaining part 10 is not used. Subsequently, it fills up with the fluid liquid retaining part 10, and 
exposure is performed. Leveling degree measurement can be performed similarly in an exposure station, 
without using the fluid of the liquid retaining part 10. An off-axis (off-axis) or an one axis (on-axis) may be 
sufficient as these measurement. 
[0043] 

Although concrete working example of this invention was described until now, it will be understood that this 
invention can be carried out also by a method other than the method explained above. The 
above-mentioned explanation is not what meant limiting this invention. 
[Brief Description of the Drawings] 
[0044] 

[Drawing 1] It is a figure showing the lithography projection apparatus by one working example of this 
invention. 

[Drawing 2] It is a figure showing details with the lithography projection apparatus by one working example of 
this invention. 

[Drawing 3] It is the same details as drawing 2 of the lithography projection apparatus by one working 
example of this invention, and is a figure showing the state in a different stage in an exposure process. 
[Drawing 4] It is a figure showing another fluid supply system by one working example of this invention. 
[Drawing 5] It is the figure by one working example of this invention which looked at the fluid supply system 
of drawing 4 f rom another viewpoint. 
[Description of Notations] 
[0045] 

10 Liquid retaining part 
12 Sealing member 

14 Exit 

1 5 Entrance 

16 Sealing gas 

18 Liquid supply means 

30 System of measurement 

AM Regulation means 

C Target portion 

CO Beam condensing unit 

Ex Radiation system (beam expander) 

F1 Reference part 

IF Interferometric measurement means 
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IL Illuminating system (irradiation equipment) 

IN Integrator 

IN Entrance 

LA Radiation source 

MA Mask 

MT Mask table 

OUT Exit 

PB Beam 

PL Projection system 
W Substrate 
WT board table 



[Translation done.] 
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20 

ffift*ffi*&LT»fii:t0i2S^X-r>y7T*ffll/>ftS»^cD«^|gS*i:coH<O^H^^ 
7*fc , 

t 

[ 0 0 21] 30 

T 5 o ^ T fT o tf, * © J; o & SB AS© £ < © ffl 3£ $> Z c t * W 6 ic 9ff t 5 

fi&ttfcfliiB-cfcs rvx^j , rasj , r@tf ( t a r g e t) »#j ic^ft^ftfit 

[ 0 0 2 2 ] 

*wmwT-Rim re- aj «, mnnttm (it t 3 e 5 . 2 

48, 193, 1 5 7 Xli 1 2 6 nmOt,©) *^&f<TOiiOS«ftS8*att 40 
S t> <D i: LTlffl? n S o 

[HSS0J] 

[ 0 0 2 3 ] 

[ 0 0 2 4 ] 

B * , *f ft -f 5 # KB 1? ^ « *t ft -T S SB n °n £ * L T ^ 5 . 
[ 0 0 2 5 ] 

■ IB. *ISilll©1t£©fSffiWK:«fc5yv?77*S!egB£ttll&WK*To C © g B 
ftltiSKe-APB (ftt*tfUVMI) ^il&tSllit^Ex, I L ( C ©«r£ 50 
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© M T- « , C ft (i * 6 tt It $ U I A * fit * X ^ * ) . 

V X * M A Utt*.ais*9 to) t«»tST7*-*A^t«*, #3 q a n P L K *t L T 
lEeilc^X^fiBft^TSfS 1 ffiHifci&^KKSRSnfcaS 1 to tt r - 7 (77^ • 
r - 7* ;l/ ) MT, 

r - 7" /I/ (Sffir-7;U) wt, it/K« 

S « W © g }f (t a r ge t) g($#C (ftUlf lOXttiftO^t^tt) IC»LT 
V7.^MAcD»^t!tgi5^^lg®T'g.fci60SK^ ( TUyXj ) PL ( ft i: A Is] #T U- V 

xi) o io 

LLf^Lfti^l^ KSItt (fc i: * «" 3 iA >? -5) aaiOUT*5. 

f;L -IfiCtt, MSS&fc *tf, (fti*tf£»T7^*iilft) ££tl«©fc©T*fc 

[ 0 0 2 6 ] 

89J881A (fcUti'U-filxaai/^XvI) tttt»iie-Z»*£*-r* 0 

c © if- l itm ws% ciRitttii) i Lic«»«n*tf, c n«, MfT^> t t «t < , s 
^ « . fei*«re--i,i£*fflEx*ifoiiiisiiais¥a*5iaL.fc»Ktf-3Tfcj:i>, m 

u t e rStfo-i nne r iit5) ^^Sr^Plil^gAM^ii^Tl/^Tfecfe^o 2 20 
6 K v fSRitScH I Lttlf, > f y b - * (i n t eg r a t o r) I N&tfUftgS 

/•c p b a, *©KiB-eBfa«!)«si-ttatf»[t»#**-r*. 

[ 0 0 2 7 ] 

BlKHLTlSLT^ftK*ftl>4' 1 JftftiSSii L A 14 ( fc t * tf 7k ffi 7 > 7" T* $ 5 if 

•a- t l ti* u a * 0 t* * 3 £ 3 ) u v 7 7 -f s §e & h © m w t a o t t * ^ # , » « 

SiL AA"jy^77-f»88liip6inT6!), fro£$;*ftfc:Jft|tl§itf-Atf ( fc 

^tfaw^jBiRiST-^ffl^T) iiirtcf frn-SctMcLtt j;t\ & # © m m a , 
mMmmi Atfx-*i/-? • u - if r* * 5 1§ a- k £ ^ „ *»wi:f-o«fi ! i : ii*KHtt j fn6 

>8l©jRJ*atr5tOT*5. 30 
[ 0 0 2 8 ] 

tf-APBte, 77*MA*liiLTi>5, JSK&PL£i§i@L, Cftl;:J:»?tf-APB 
*«ISWOIia!»C±KI$t5. 3§ 2 ffiBRi&^a (RtfTj$tf $J£^ WL I F) 

i/^T, iSf-7;i/WT%, fei:*tfa«©aaiaiJ»c*e-APBoiitttt>jcittiifti{> 

T 5 £ ? IE 54 K £ Ml? * S „ El « , lifiiftftf SSfflt^T, fc i: a. v x * • 7 
^ 7 7 U fr£ 7 X ^ M A £ $ « l& 9 £ A, £ f£ T< , X e-APB«i 
SStC^LTVX^MA^IE6«lCfiffl!9ii6T'fi.o - 8 K: (4 , Mf-7^MT, WTO^ 
Btt. S7hD-^Ot->'a-;l/ ( ft f ffl ■ ft * ) tS^hD-fOt'^a-;!/ ( ft Ml £ 
fflBtt*) i: fcffl i/>Tftfeft 5 tf> Ctit)(J0l i:«*fxLT^4i\ fctcL, V x - /» 40 
• X x y /< © « £ ( X x 7° • 7 > F • X+tVgitSJtt) 7 X * • x - 7";l/ M T £ 
, # X h □ - £ © 7 * a X - # \C mVLt $ It If T* t «fc < , XSX Y¥f CiSLT 

[ 0 0 2 9 ] 

- ^£fMili!©?7ii (one go) (-T£t>^llHl©77-y->a) "P B « SB 
#C±tcS^2ft£o # ^ T * Slgf-7^WTBxaff/XByj5lq|lCi'7 h LT, If 
-APB««giJ©B«ap»C*!H|*-et4J:5tSn*. 

2. x + y ^ • FT-«, i^ncniofM^iffi^rii^, w#oi«su»c««i so 
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fogss^e-APBtfvx^ •-r*-5>±*x**:'T*j:Sfcft*o c ft # * 

S«x-7;UWTti[Wl-^[p]XtiSW73rR]tCiiSV = MvT*^^lc^i)!iL-, /cf£L, Mti 
tSRJRPLOft* (If SM = 1 / 1 / 5) T* 3 0 C © «fc 5 £ L T , ftWm*m 

ft ic r § & S & ^ R T* it « W £ ^ a ffi BP # C g ft Rj ffi ft § o 
[ 0 0 3 0 ] 

« ¥ *P a ff £ tfff ft £ o »«r-7;UiiS*gPF 1 ( S 38 £ : f i due i a 1 tWK 

ft 5 C i: & 3 ) # 88 5 ft , C ft ft , l?77^^F -v-*tcfl(Sf5^*-:/T 10 

iyf y^Ei^Iii^ftyiz-hSSitJCitfTSS. 8 *P SB F l © T £ K tt , 

IC £ o T , ftWt'<tiS75'f^h ( x , y , R z 75- ft © ) {4 B £ t lb 

toSefc^RTflncas. - m m w t* « , 7 5 -r * y v • v - * to a b a s m & \c n l t ay 

[ 0 0 3 1 ] 

^^■p, s « cd ¥ ¥ a iij s * n s x r - -> 3 > t* fx 5 „ a & © ¥ ¥ a * an m t s it & c 
, s«wpsiif?ftsi9csiott : F*aia-r5 (Hje&3o*pe.fsafsftfc) ¥ sp ft; e 20 

-i**teJB?# I. *^TS2(0«f«i < S«WTR»l,fc»© 3 FflMI:fcr-i»©8KfcE 
I«hn>«. SiRtf»2tt?o>r^-^^-ar«IBH^¥«Pltill!l€-fe>-9-K:J:t)«l 

£ £ ft, aSWO^^&t>*/X(iilittC < ti3^£$ft§ (Ifttf oT z, Rx, Rygg 

as^ns) o a«©¥Jpjeffl£K-o^T<o£6&*8iiii3«. »ffl#fniiiE p 0 z 2 

5 7 2 5 l*#S«nft^, Lfttf ot, S«©75'l'*>h;&tfS;fi© J F*fi«l£jt>'& 
[ 0 0 3 2 ] 

^l 1 !', H 3 lc 5* "f A 9 fc , S K W T « »J © g ft 7. f - > a V £ & ®I f 5 a C C T- tt ffi 
#«»?S1 8 tftStf £ ftTfc 9, S^lPLil1fif-7;l/WTi:0M05f|ICi«i ( 
fc t * a 7j<) *8t&LT«f*««a5l 0*JBJKf5«t3»c«:oTV5o C © T (i , ($ $ 30 
SB 1 0 tt fi K £ P LO>f^-J?fi|«©jajaTSffi»cWl/T»Stt© (c o n t a c t 1 e 
s s ) f*ittt!K*«JSU f <D^I, «f*#GBi;&i&&ftT\ »1S8lffii:}§iJ&PL©« 
»aSJRiOH©SH*JE«t5J:5lc&oTV^. £f it SB # 1 2 , iSRlPLOig 

ssiot^tl n*m t) at? * 3 cEi^ntfe o , 1 ofc«»^4L, fr-^m 

ffiLTfcD, JSK^OggP (step) Xtt«B*©«»SE*K:af LT±*-T?!R«fc# 
©«KSRffiJC«JB-r5. C © ft ti fc £ * {f ft 77 & T° fe 5 W , ^flt* 7t4<TJ;^ 

o « * # , atjifioT^^oiifihaj*fi 2cDrta5©^HicB!0^sft, «fto»s^js» 

&PL©lg»M*©±2f3:T±£L, ^©ISH, »ft^5*Stt«SI5 (bu f f e r) 40 
[ 0 0 3 3 ] 

IJjh^X (gas seal) 1 6 & ± flS « 1 2 © Jg SP i: g « W <D « ffi i: © H tc }g file 

*if©**XT*JBfig*ft5^, »$L<«N, ^ffi©^Fgtt77 , 7.T'^fig^ft?.t©T-fe0, 
ETjTT-Api 5*7>LT$t±g|5tfi 2i:««i:©P4©F^|iilc«tjii&^ft, ttiP 1 4^7>t 

T3ltffi^ft«. 77XAP1 5©jiJE73, Sioani 4©K?Sa, RtfMBe©8HSf«« 
It. «ft«ffli;ii«)«J:-5*rtiRjtoaja3£Sli!S^4i;5J:^»ca«Sft*. 
[ 0 0 3 4 ] 

— H flfi WT ti , B4Rtfa5KiLftJ:5fl:XP Ofi&BJ) I N R tU □ (»»"!) O 50 
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uTic<toTifflAe-r^fSft«jsgpt^t«tcjSfflT't5c c <o <t ft it -a- , jiiixf-f 3 

y Z , SftXr-^aytlKHIlKAP ( « ft «J ) I NRlffflP ( « ft 5J ) OUT5IIL 
T PS if 3 C t Rj h£ T* £ £> . 
[ 0 0 3 5 ] 

& ft X T - ^ 3 >TO»|gf--7;l/WTflDE«*ffiB*StK'rSfe4i>t, V 7. * M A ± 
<0 7 7 4 * > h • — 2 (DQfp'f * — i? (a e r i a 1 image) *SLT3^ilRlfC 
1¥^F 1 ^X*t>t§„ I^a3tfISl¥l (the plane of best 

f o c u s) [HT>-? 7. ? ±<D7 7 J * > h • V-*<D-l';rf-^i7-7'f;<:yh2ftfc£: 

T <D&®%&®? ZtctblC. ISf-7^WT« loXtiIS[CllC[«]froTS^Snft 
[ 0 0 3 6 ] 

[ 0 0 3 7 ] 

Sffir-7;l/WTA^R)tXr-5/3>*lin5Btj<0, $tt{£7£SI5£)|&£(i, tz t X tf , 
02, 3»cSUfeH0lJT«, **XAPOEA^)«i:T, <^&S-e* 20 

c i: (c i o T fr 5 C i: nj fig t- $> *) , * 4 ^ tt , 0 4, 5 tc * L fc * <BI T* tt » API 
■fYLZmfa±lcmfcttfiiiL&tS C ttt^itLX , »#«|llP0UTKJ;!)|^iiS*5L 
i: fc <fc o T It 5 C t rJ fit T* & 5 . 
[ 0 0 3 8 ] 

Sffir-7;l/WT<DIE^*ffl@*5S^fSfc46lc, ±j£L & J * - V • -fe > © ffi 
[ 0 0 3 9 ] 

{§ T }3 9 , - 75 © « ffi 7— 7 $J £ X r - -> 3 V K £ S W £ , I^^DtXf-i/a 30 

f 3 o 

[ 0 0 4 0 ] 

(o f f-ax i s) © m & # ffi m t t s . 1 tiseip Lifi^did 

MT-&££ft3l8BjmE P-A-0 9 0 6 5 9 OfSSC t T' £ 3 „ 
[ 0 0 4 1 ] 

jb<lK4oTV>5) ffiftftftffi 1 0©ifc{*tt&£l«:tt»)li&<&£»44<. £>gfc*S 

[ 0 0 4 2 ] 

8iJ0&JI0Hi:£«tfttfl& , ?a, 8'J ffl o SO £ x f - 5/ 3 > ti IS if <b n ft ^ o 75^>1- 

• v - $ © tk m a is m m a ■ ft x 7 - ■> 3 > tmt 3 a< , % m SB 1 oo»*tti^4^, & 
i^t, 1 o*'3tijnT, gfttfffbns. irHiuc ¥ *p fi i»J £ * , aikvi 0 

(o f f-ax i s) T' £> * > 7 7 X (on-ax i s) T't<fcV>o 
[ 0 0 4 3 ] 

*»woJH*«ft*asw*cnsTKWLfc^, ±ek:bibh L/C7J3 tsij©7?3T'fc* 50 



(11) 
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« m * m m r* * s c t a a w * n ± 5 . ± he © « bh « , * ?s bjws £ -r s c £ * & 0 l fc 
[ m E <d te * * 8» «3 ] 

[ 0 0 4 4 ] 

CH2]*»WO-*J8l«l»i:J:«'jy^57-ftajKail<0»*«BIW*^-rBI"PJ6*. 
[03] *56WO-ll«!ffllt::<fcS'Jvy77-('lS»8llOH2i:ra-©«ISI5T?feoT, B 

[H4]*BEo-fi»0ncj:*sw©«tt#i&fc**-ria"e*So 

[05] * 5g BJl CO - £ SS ffll K <t 5 , H40jR{tttl&3R%BiJ©fflja^6afcHt?»«. 10 
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(72)HH#t 3XU a 7 

(72)%0j^ 37*7 x*K-/l/ x 

*7>^S I-fyf^-7x>, h>y;UU-t7.h7-h 3 17X-T 
(72)5§Bj§# pxp7 7x^3 »>-77>K Ub-irv 

x^>b*-7iX ^Wf>rtXh7-h 116 

(72)%Hj!# ?77X 

*7y#m xY>h*-7iX t^f^A-^f 1 1 
(72)?§0J3# x*K;UX ^&xVl/V> 

^V^H *-t sniff 1 4=1-5 5 8 

(72)fgBH# 3'n>*7. *£U?X 7^;l/h^X K^yX 

*?><?m v-7.MJfc:K t->y/l/-tXh7-h 6 8 

(72)naM -n>F'J^x 3m>*t. -7U7 ^-r-rx-^ 

*?>?m 7i;l/h*-7xX y-;b^L/f;b 2 0 
02)%.®% X'J* D-D7 D-77>h5 

*7>^H 'V— tr\ ^f^^/l/fjX^-^ 1 5 
F £-!>(##) 5F046 BA04 DA07 ED02 FA10 FA17 FA20 



